A novel alkaline lipase-producing strain 1-7 identified as Acinetobacter calcoaceticus was isolated from soil samples collected from Bohai Bay, China, using an olive oil alkaline plate, which contained olive oil as the sole carbon source. The lipase from strain 1-7 showed the maximum activity at pH 9.0 under 40 o C. One interesting feature of this enzyme is that it exhibits lipase activity over a broad range of temperatures and good stability. It is also stable at a broad range of pHs from 4.0 to 10.0 for 24 h. 
INTRODUCTION
Lipases (triacylglycerol acylhydrolases; EC 3.1.1.3) are one of the most important classes of hydrolytic enzymes that catalyze both the hydrolysis and synthesis of esters (9, 10) . The main reason for the steadily growing interest in lipases is because of their enantioselective, regioselective and chemoselective nature (28) . Lipases occur widely in nature, but only microbial lipases are commercially significant, since they can be produced at low cost and exhibit improved stability (7) .
The most commercially important field of application for hydrolytic lipases is their addition to detergents, which are used mainly in household and industrial laundry (8) . Washing and degreasing by using lipases allows for smaller amounts of surfactants and operation at low temperatures (18). The lipase component causes an increase in detergency and prevents scaling, since enzymes can reduce the environmental load of detergent products (7) . In 1994, Novo Nordisk introduced the first commercial lipase, Lipolase, which originated from the fungus T. lanuginosus and was expressed in A. oryzae. In 1995, Chennai, India (7) . Lipases used as detergents also include those from Candida (17) and Chromobacterium (15) .
Laundering is generally carried out in alkaline media, lipases active under such conditions are preferred, and for example, the A. oryzae derived lipase (5, 21, 26) . Alkaline Lipase produced by Acinetobacter radioresistens had an optimum pH of 10.0 and was stable over a pH range of 6.0-10.0; therefore have great potential for application in the detergent industry
This study describes the production and characterization of a novel microbial lipase. We conducted an extensive screening of bacterial isolates collected from soils and isolated an alkaline lipase-producing strain 1-7, identified as Acinetobacter calcoaceticus. We provided experimental evidence that strain 1-7 produced a novel alkaline lipase capable of catalyzing the hydrolysis of esters at a broad range of temperatures and pHs in the presence of detergent ingredients. 
MATERIALS AND METHODS

Enrichment of Lipase-producing Microorganisms
Properties of Lipase
The optimal temperature of the lipase was evaluated by 
RESULTS AND DISCUSSION
Screening and Identification of Lipase-producing
Microorganisms
Fifty six strains with high lipase activity from 189 samples were isolated by enrichment cultures, among which 6 strains were shown to produce alkaline lipases. Strain 1-7 was selected for subsequent experiments due to its ability to produce a lipase with good stability at various temperatures Alkaline lipase from A. calcoaceticus (Table 1 ). The taxonomic identification of the strain 1-7 was conducted. The sequence of 16S rDNA of the strain 1-7
showed 99% homology to Acinetobacter calcoaceticus compared with the GenBank database. 
Effects of Temperature on Lipase Activity
The lipase exhibited optimum lipolytic activity at 
Effects of pH on Lipase Activity
The optimum activity of the lipase was observed at pH 
Effects of Metal ions on Lipase Activity
Effects of different metal ions on the activity of the lipase were shown in 
Ingredients on Lipase Activity
Besides pH and temperature stability, a good detergent lipase should also be stable in the presence of various surfactants. The effects of various surfactants, oxidizing agents and detergent ingredients on lipase activity are depicted in Table 3 . Addition of 1 % Triton X-100 to the lipase mixture increased the enzyme activity, but 10 % Triton X-100 inhibited its activity, while it was completely inhibited in the presence of 1 % and 10 % SDS, Tween-80 and Tween-20, the effects was apparent under increased concentrations. However, addition of 0.1 % and 1 % Sodium cholate and Sodium taurocholate were found to enhance the enzyme activity apparently. Glycerine, NaCl and Sodium citrate were also found to highly enhance the enzyme activity. All of the oxidizing agents shown in Table 3 had little effect on the lipase activity. 
